The antibiotic mupirocin (pseudomonic acid A) is produced by Pseudomonas fluorescens (8) . Mupirocin is an analog of isoleucine which competitively inhibits amino acid activation by isoleucyl tRNA synthetase and thus inhibits protein synthesis (10, 11) . Antibacterial activity is largely restricted to grampositive organisms (13, 22) , many gram-negative bacteria being mupirocin resistant due to poor penetration through the outer membrane (24) . As a result of its intrinsic antibacterial activity against gram-positive species, mupirocin is used as a topical agent for the treatment of staphylococcal and streptococcal infections.
High-level resistance (> 1,000 ,ug/ml) to mupirocin has been reported in coagulase-positive and coagulase-negative staphylococci together with evidence that the resistance was present within the staphylococcal population before mupirocin was used therapeutically (17) . In many instances high-level mupirocin resistance in staphylococci is mediated by plasmids which are transferrable to susceptible recipient strains (17, 18) . Similarly, transfer of mupirocin resistance from Staphylococcus aureus J2870 by conjugal mating resulted in a strain (S. aureus J2947) which was highly resistant to mupirocin and contained a 25-kb plasmid (7) .
The mupirocin resistance gene has been cloned from S. aureus J2947, and the nucleotide sequence of a small section of the gene has been determined (7) . The deduced amino acid sequence shows homology to the isoleucyl tRNA synthetase of Escherichia coli (25) , indicating that mupirocin resistance might be the result of a modified isoleucyl tRNA synthetase.
The 4-kb fragment conferring mupirocin resistance was subcloned from pOX301 into pGEM SZf (Promega Corp., Madison, Wis.) for nucleotide sequencing. The nucleotide sequence was determined for both strands of the gene by the dideoxynucleotide chain termination method (21) (Fig. 1) . The -35 region is a four-of-six match with the consensus sequence TTGACA. An 18-bp spacer is followed by a -10 region that matches four of six bases with the consensus sequence TATAAT. It is considered unlikely that the promoter is not within the cloned DNA fragment, since mupirocin resistance is expressed in S. aureus when the DNA fragment is cloned in either orientation (7) . Immediately downstream of the ORF is a stem-loop structure typical of rho-independent terminators, which possesses a good probability of formation according to free energy calculations (AG = 26.2 kcal [ca.
-109.6 kJ]) (23) . If transcription does terminate at this stem-loop structure, the promoter for the putative ORF C is not obvious.
The primary protein structure of ORF A shows significant homology to isoleucyl tRNA synthetases from other species. Within the protein are the HXGH and KMSKS motifs characteristic of class I tRNA synthetases (16, 25) , which are required for ATP hydrolysis (20) and the GWD motif, which is conserved among all isoleucyl tRNA synthetases (5) and has a major role in amino acid activation. Dyke et al. (7) showed that deletions extending into ORF A abolished mupirocin resistance. The combined evidence supports the assumption that high-level resistance to mupirocin is due to the presence of an additional plasmid-borne isoleucyl tRNA synthetase gene (ileS). Further evidence supporting this assumption is provided by biochemical evidence (9) , which showed that two distinct isoleucyl tRNA synthetase activity peaks were present in S. aureus strains highly resistant to mupirocin. A comparison of the mupirocin-resistant isoleucyl tRNA of Rahman et al. (17) , who identified strains of S. aureus, highly synthetase and the native protein from S. aureus Oxford (4) resistant to mupirocin, which were originally isolated 20 years reveals only 52% similarity and 30% identity ( 
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